Objectives: The objective of this study is to capture the relevant out-of-pocket (OOP) costs, coping mechanisms, and associated factors that are related to child delivery in Bangladesh through the use of nationwide household level data.
Bangladesh using nationwide household level data. The findings from the study show the extent of OOP expense during child delivery care and can also have broad implication for improving the efficiency and equity of maternal child delivery care in Bangladesh.
| METHODS

| Study design and sampling
The study was conducted using secondary data sources from the latest Bangladesh Demographic and Health Survey (DHS) 2014. A cross-sectional survey was performed for 6 months, from June to November 2014, with closed-ended questions that pertained to child delivery-related expenditure. The two-stage stratified sampling design was adopted using a complete list of enumeration areas and covering the whole country, which was prepared by the 2011 population census of the People's Republic of Bangladesh. The 2014 BDHS is the seventh DHS in Bangladesh, which started in 1993 to 1994 and continued every 4 years since. The sampling method, survey design and instruments, and the measurement system, as well as quality control, have been described elsewhere. 20, 21 The data on the delivery cost were collected from women who gave birth within the 3 years preceding the survey, and the most recent live birth cost was considered for the analysis. A total of 17 863 ever-married mothers were interviewed, whereas 4627 mothers delivered a baby. However, we have excluded 61 mothers from the analysis. This was either due to missing information or the respondent's inability to recall the mentioned cost history and outlier (Supplement). In this context, the data of 4566 mothers (98.68%) were analyzed.
| Data analysis
Descriptive statistics were employed to analyze and summarize the data using different variables. Bivariate and multivariable statistics were also employed. Log transformation was used for exhibiting linearity as OOP expenditure (the dependent variable) and was positively skewed, thus allowing the mean, median, and interquartile range to be presented. However, such coefficients have been interpreted routinely regarding percentage changes using exponential functions. [22] [23] [24] The explanatory variables were age, education and working status of mothers, education and occupational status of spouse, birth order, antenatal care (ANC) visits, household size, exposure of mass media, residence, socioeconomic strata, as well as the administrative region. A log linear regression model was used to sort out the factors of OOP associated with home delivery, institutional normal delivery, C-section delivery, and the total cost of child delivery services. The variance inflation factor test was used to detect for multicollinearity in the regression model. 10, 25 All data cleaning, validation, and statistical analyses were performed using Stata/SE 13.0 (StataCorp. College Station, TX, USA).
| Ethical considerations
We analyzed the publicly available DHS dataset by contacting the MEASURE DHS program office. Demographic and Health Survey followed standardized data collection procedures. According to the DHS, written informed consent was obtained from mothers/caretakers who enrolled in the survey.
| RESULTS
| Background characteristics of study participants
A total of 4566 delivered mothers were considered for analysis (Table 1) , whereas normal delivery at home, normal delivery at institutions, and C-section were 2812 (62%), 660 (14%), and 1094 (24%), respectively. The mean age of mothers was 24.58 years (SD ±5.75), and most of the mothers were not employed (76%), with only 31% of mothers e1234 completing the recommended (four or more) ANC visits. Regarding education level, most of the mothers (76%) had completed primary and secondary school, whereas approximately 14% mothers had no formal education. A similar educational pattern was also observed in the case of their spouses. Around 48% (n = 2202) of households had more than five members in size, with most of the families (62%) exposed to mass media and lived in rural settings (74%).
Dhaka division had the highest proportion (n = 1609, 35%) of mothers participating in the survey, while the lowest proportion of participants belonged to the Chittagong region (n = 1002, 22%). Table 1 shows that approximately 62% of the mothers delivered at home, followed by private hospitals and clinics (23%). In addition, about 13% of mothers delivered at public facilities.
| Distribution of child delivery cost
The distribution of OOP costs related to child delivery is shown in Table 2 and Figure 1 . 
| Coping mechanisms
The various coping strategies of households during child delivery, based on the place of residence of the household, are shown in Figure 2 . We observed that approximately 87% of urban and 85% of rural women met their expenditure FIGURE 1 Out-of-pocket expenditure during child delivery across divisions through family funding; financial support from the family was another important coping strategy that was slightly higher for rural women (19%) than urban (17%). Other coping strategies included borrowing, support by friends, selling assets, voucher schemes, health insurance, and others. Table 3 demonstrates the various factors associated with OOP. Our study shows that several factors, such as the age and education of the mothers, education of spouses, working status of mothers, birth order, recommended ANC utilization, wealth quintiles, and administrative regions, were significantly associated with OOP. Overall, older mothers spent significantly higher on delivery care. Out of pocket was higher for older mothers (aged 35-49) for C-section (34%, P < 0.01) and institutional normal delivery (32%, P < 0.01) for mothers aged 20 to 24 than that of younger mothers. Overall, OOP was significantly associated with the higher educational level of spouses. Regarding home delivery, we found significantly lower costs among the smallest families than the larger households ( Table 3 ). The number of child deliveries was highly associated with the expenditure for delivery care overall. The cost was higher for mothers who experienced their first child delivery (97%, P < 0.001). The working status of the mother was significantly associated negatively with OOP, and working mothers spent less than unemployed mothers. Utilization of ANC was positively associated with delivery-related expenditure, and OOP was higher for those who used the recommended ANC care. Regarding the administrative regions, our results demonstrate that OOP was significantly lower in the Rangpur division than others. Overall, the richest wealth quintile spent significantly (P < 0.001) more than the poorest quintile.
| Factors associated with out-of-pocket expenditures during child delivery strategies
| DISCUSSION
Bangladesh has made tremendous improvements in the health sector through the reduction of maternal mortality and improvement of child health due to a well-structured health system which involves both the public and private sectors, along with NGOs. Furthermore, this is supported by the commitment of the "Bangladesh Maternal Health
Strategy," which encourages mothers to deliver under the care of medically trained birth attendants and have the delivery performed by a skilled birth attendant, along with promoting safe motherhood through various activities. 5, 26 Over the last two decades, the private sector engaged in healthcare delivery significantly, which contributed to the increase of institutional delivery and C-section delivery rates in Bangladesh. However, the C-section rate is unnecessarily high (23%) and is higher than global standard, often resulting in excessive cost. 5,10,27,28 Nevertheless, the household OOP spending was still the main (67%) payment strategy for healthcare, although the target of the Bangladesh healthcare financing strategy was to reduce the OOP expenditure from 67% to 32% in total health expenditure to assist in the achievement of Universal Health Coverage. 29 In this context, the target will be realistic when larger portions of the population are able to access the prepayment and pooling mechanisms for all services, including the delivery care. However, this is not yet the case. 30 This study thus addresses the extent of households' OOP variation and the associated factors related to child delivery for Bangladeshi mothers.
The lower cost in public facilities reflect that these public facilities are highly subsidized by the government of Bangladesh and occasionally receive national and international donations for the purchasing of goods. 16, 31 Thus, the financial cost is often shared among the households and the hospitals, whereas in the cases of private facilities, all expenditure (including profits) have to be raised from the households. While, due to the nature of this survey, we
were not able to separate the components of OOP, earlier studies in this context have observed that along with direct medical cost, travel, food, lodging, hiring of an "aya," and even tip-giving were all major components of child delivery costs. [32] [33] [34] A previous hospital-based study in Bangladesh reported that the cost of normal delivery and Csection at public facilities was approximately US$ 44 and US$ 90, at the price level of 2007. 16 A couple of community-based studies in this context observed that, for a normal delivery, households spent anywhere from US$ 24 up to US$ 32, while in C-section, the OOP was raised from US$ 118 to US$ 230. 14, 32 Our study observed that family funds, support from others, and borrowing were the main coping strategies during the child delivery. Generally, households attempt to mitigate the cost of normal delivery with regular income and savings. However, the coping strategies were often altered if a delivery-related complication arose, or C-section was required. Consequently, households often relied on loans, donations, and the selling of assets (eg, jewelry and land) with the extent of the health shock being larger for the poorest households. 14, 33, 34 However, many of the households still had no opportunities to access the appropriate facilities during the delivery care phase due to affordability issues. 32, 35 Thus, it is necessary to strengthen the ongoing pro-poor health intervention, along with enriching the demand-side financing strategies in Bangladesh, which could mitigate the financial barriers during the delivery. 29, 36 Our study observed that a number of factors (such as age, education, working status of the mother, birth order, utilization of ANC, regional variation, and wealth status) were significantly associated with a high OOP. Older mothers spent significantly more than younger mothers, as advanced maternal age was associated with various maternal complexities. Thus, older mothers tended to require hospitalization and even C-sections, which reflected a rise in OOP expenditure in relation to childbirth. [37] [38] [39] Furthermore, the adverse maternal outcome was closely linked with the duration of hospitalization, which also increased the OOP expenditure. 34 It is well established that a positive association is often visible among the level of education and health awareness, which leads to a greater utilization of maternal care service and thus expenditure. [40] [41] [42] In line with this statement, we observed a positive link with higher education and OOP for all child delivery care. However, higher education was often linked with higher income, which might be an another reason for high spending during the child delivery care. 43 Birth order appeared as a significant factor of high OOP expenditure. Furthermore, we observed that those who experienced first delivery had spent relative to others. Younger mothers tended to give greater attention to their first delivery as they have no previously experience of pregnancy and would end up spending more to use better care. 44 We also observed that the working status of mothers is significantly negatively associated with OOP and mothers who had engaged a regular job spent less than unemployed mothers. This seems counter-intuitive and might be due to working women having a better knowledge about pregnancy and childbirth, a greater freedom of movement, and therefore better access to pregnancy-related information and even healthcare, thus avoiding adverse events. 42, 44, 45 Various studies showed that unemployment often acted as a barrier against optimal, timely utilizations of health service, which could lead to delivery-related complexities and a negative impact on resources. 46, 47 Our results indicated that recommended of ANC drives higher the OOP cost for child delivery. The average OOP expenditure for C-sections and normal deliveries at institution and normal delivery at home was significantly higher for those mothers who had used the recommended ANC visits than those who did not. Antenatal care recommendations acted as a powerful determinant of institutional delivery because with the help of ANC services, mothers were often informed about the adverse events linked with pregnancy-related complications and thus developed better communication with healthcare, which encouraged them to access health facilities during delivery and spent spend more for safe delivery care. 48,49 A study of similar countries observed that recommended ANC increased C-section utilization by a factor of 2 compared with those who did not use the recommended care. 50 According to the administrative region of the country, OOP was highest for the Dhaka division, as Dhaka is the capital of Bangladesh and the living cost was higher than those of other regions in the country. The study showed that the richest wealth quintile spent significantly more than poorest quintile, although higher cost does not always guarantee the better birth outcome. 51 However, it was well reported that the wealthiest households always used more maternal care services than those in the poorest households, in the Bangladeshi context. 42, 52 Recent studies indicated that the utilization of C-section was highly concentrated among mothers from the richest wealth quintiles, and even the poorest mother often had difficulties accessing this life-saving procedure. 50,53 Affordability might be an important issue, as the financial burden was greater for poorer households, irrespective of the institutional normal delivery or C-section delivery. 14 Again, many studies explored the unofficial fees associated with the child delivery care in Bangladesh, [32] [33] [34] and thus, effective supervision is also necessary for the reduction of OOP. Although the wealthiest households mitigated the excessive delivery cost from their income and saving, the poor suffered catastrophically and often borrow from local money-lenders with a high-interest rate due to the lack of social protection. 12, 14 Thus, strong policy initiatives are necessary to ensure the accessibility and affordability of delivery care services. However, an affordable social health insurance would be able to finance households during child delivery care, which would be in a similar line with that of the national healthcare financing strategy in Bangladesh. 29 Our study has several limitations. We used secondary data sources of Bangladesh DHS, which was based on selfreported information provided by respondents. Therefore, recall bias and reporting errors might be associated particularly with the OOP expenditure, including other associated variables, such as age, ANC utilization, and education level of spouses. Furthermore, due to the cross-sectional nature of this survey, we were not able to provide the evidence of a causal relationship. We used asset-based wealth index as a proxy of household SES, as BDHS 2014 did not collect information on household income and expenditure. Therefore, we were not able to show whether household expenditure was "catastrophic." Again, there might have been numerous households who were not able to use the institutional delivery care and/or C-section due to un-affordability, but this study was unable to capture such scenarios. Further investigation was necessary to observe underlying mechanisms of the OOP variation, which will help to promote value and efficiency in child delivery care in the long run. Despite these limitations, the study's findings can be generalized to the national level as the study gathered data from a nationally representative DHS of Bangladesh.
| CONCLUSION
The present study highlights the distribution and comparison of OOP expenditure on child delivery in Bangladesh.
Our study has shown that there is a huge variation of OOP, according to the facility used and the sociodemographic status. Several factors, such as age, education, working status of the mother, birth order, utilization of ANC, regional variation, and wealth status were significantly associated with high OOP. Women belonging to wealthier households tended to receive better care and spend more, and so policy efforts would need to focus on the lowest wealth quintiles to avoid economic burden during child delivery-related activities. As such, financial risk protection should be provided. Social and private health insurance might be another alternative for financing during child deliveries, and this is in line with the core objective of the Healthcare Financing Strategy of Bangladesh, which is to achieve universal health coverage. 29 48. Agha S, Williams E. Quality of antenatal care and household wealth as determinants of institutional delivery in Pakistan: results of a cross-sectional household survey. Reprod Health. 2016;13( 
